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My invention relates, generally, to control-sys 
tems and it has particular relation to systems 
wherein the control is exerted through the medi 
um of original or recorded sounds. 

5 More specifically stated, my invention relates 
to the automatic correlation of light and sound 
effects, or of motion and sound, and it is espe 
cially adapted to theatrical and entertainment 
purposes though by no means restricted thereto. 
The problem of synchronizing colored light and 

Sound effects is one to which considerable atten 
tion has been paid in the past and many devices 
have been proposed for controlling the energiza 
tion of light-sources in response to musical tones, 

15 none of which, however, have given satisfaction. 
Substantially all color-organs and the like, con 

Structed prior to my invention, however, have not 
been sufficiently flexible in operation to follow 
rapid changes in the volume, tempo and tone of 

20 the sound-source and, principally for that reason, 
have achieved no pronounced commercial suc 
cess. Furthermore, no prior system has been de 
vised whereby the controlled power may be sub 
Scantially unlimited, i.e., hundreds or millions of 
Watts, irrespective of the complitude of the 
minute currents, representing sounds, used for 
control purposes. 

O 

25 

It is, accordingly, an object of my invention, 
to provide improved means for synchronizing 
sound and light effects. 
Another object of my invention is to provide an 

improved System for correlating sound and ill 
lumination that shall be substantially devoid of 
time-lag. - v? : " 

Another object of my invention is to provide 
an improved System of the type described that 
shall require minimum moving mechanical parts. 
Another object of my invention is to provide, 

in a System of the type described, means where 
by the light-colors corresponding to various 
Sound-frequency bands may be quickly and easily 
altered by the user according to his individual preference. 
Another object of my invention is to provide a 

System of the type described where in the intensity 
of the light emitted from any light source shall 
be a function of the amplitude of the sound that 
controls the energization of the said source. 
A still further object of my invention is to pro 

50. vide a control-system, generally adaptable to the 
control of apparatus other than light sources, 
whereby substantially unlimited power may be 
controlled by minute electric currents represent 
ing sounds. " . 
In accordance with my invention I provide 
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(CI. 84-464) 
means whereby sounds, either original, recorded, 
or derived from radio signals or the like are first 
converted into fluctuating electric currents at 
low amplitude. After suitable amplification, the 
electric currents are utilized to energize sound 
producing devices of any convenient type and to 
control the application of power, selectively, to a 
plurality of light-sources. The manner in which 
the intensity of the light from the several light 
Sources is caused to be a function of the ampli 
tude of the controlling sounds, and the variation 
in the intensity is caused to be "stepless' and de 
void of time-lag, or is given a definite time-lag, 
constitutes an important phase of my invention. 
For these purposes I prefer to utilize electric dis 
charge devices of the type known as "Thy 
ratrons', or other suitable grid controlled gase 
ous discharge or electrostatically controlled arc 
rectifiers, generally disposed in push-pull rela 
tion, the grid circuits of which are controlled by 
the currents representing the Sounds being re 
produced and the output currents from which are 
fed to the load or to saturating reactors which, 
in turn, control the potentials applied to the said 
load from a commercial electrical Supply System. 
In order that each sound-frequency, or each 

of a plurality of bands of sound-frequencies, shall 
be accompanied by a specific color or color-com 
bination, I interpose appropriate filters between 
the input circuits of the grid controlled rectifier 
devices and the audio frequency amplifier from 
which the control-potentials are derived. 
I also find it desirable to provide means for 

causing the illumination pattern to change cOn 
tinuously. Such means may be constituted by re- 90 
volving masks or the like interposed between 
certain of the light-sources and the Screen or 
walls on which the light is thrown. Furthermore, 
to enhance the variety and beauty of the color 
pattern, certain others of the light-sources may 95 
be provided with Oscillatory reflecting devices - 
that vibrate in step with the sounds, each of the 
reflecting devices being so arranged that it di 
rectS a beam of light through a prism or upon 
a revolving mirror whereby a ribbon of light is 
thrown across the screen. 
A distorting prism or crystal or a plurality of 

Such devices may be disposed between the revolv 
ing mirror and the screen, if desired, to intro 
duce additional variety into the illumination and l05 
to obviate frequent repetitions of the same color 
pattern. *: 

The novel features that I consider characteris 
tic of my invention are set forth with particularity 
in the appended claims. The invention itself, 
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2 
however, both as to its organization and its meth 
od of operation, together with additional objects 
and advantages thereof, will best be understood 
from the following description of a Specific en 
bodiment, When read in connection With the a C 
companying diraWingS, in which: 

Fig. 1 is a simplified Schematic view of a con 
plete control system comprising a preferred em 
bodiment of my invention, 

Figs. 2 and 3 are diagrammatic detail views of 
portions of the system shown in Fig. 1. 

Referring to Fig. 1 of the drawings, my in 
proved control system, for purposes of descrip 
tion, may be considered as comprising 9 inter 
dependent portions, namely, (1) means, such as 
a Sound record 1, a radio receiver 3, a microphone 
5, or other sources 7 and 9, for providing feeble 
electric currents representing sounds; (2) a plu 
rality of amplifiers 11, 13 and 15 for increasing 
the magnitude of the said currents; (3) a plural 
ity of loudspeakers 17, 19 and 21 energized from 
one of the amplifiers; (4) a plurality of band 
pass filters 23, 25, 27 and 29 for separating the 
electric currents representing sounds into groups; 
(5) a plurality of rectifying devices 31, 33, 35 and 
37, one corresponding to each of the band-pass 
filters; (6) a plurality of saturating reactors 39, 
41, 43 and 45 controlled as to their reactance by 
direct currents respectively from the rectifiers; 
(7) a plurality of grid or electrostatically con 
trolled power rectifler units 47,49, 51 and 53 con 
taining controlled rectifiers of the Thyratron type 
or other suitable rectifiers of the grid or electro 
statically controlled arc or gaseous discharge 
type controllable as to their grid potentials by 
the Saturating reactors; (8) an area, 55 to be ill 
luminated and (9) a plurality of light-sources 57, 
59 and 61, having various characteristics, dis 
posed adjacent the area to be illuminated and be 
ing provided with energizing circuits 63, 65 and 
67 under control of the units 47, 49, 51 and 53. 

In order that currents representing sounds 
from any desired one of the current sources may 
be utilized I find it preferable to interpose a 
Switching device 69 between the said sound 
Sources and the audio frequency amplifiers. A 
Volume-control potentiometer 71 or the like may 
also be interposed between the input amplifier 
11, and either of the audio frequency amplifiers, 
if desired, and additional volume-control devices 
3, 75, 77, 79 and 81 may be employed, as shown 
in the drawings. - 

It is also convenient to interpose a switching 
device 83 between the saturating reactors and the 
rectifier units whereby the characteristics of the 
lights which respond to any given frequency band 
may be under the control of the operator. 
As illustrated in the drawings, the rectifier unit 

47, 49, 51 and 53 are Supplied with alternating 
current at high potential over a supply circuit 
85 and the direct current output therefron is led 
directly to the load over distributing conductors 
63, 65 and 67 or it may be utilized through the 
medium of a plurality of saturating reactors 87, 
89, 91 and 93, of well-known type, to control the 
application of power, from some other source 95 
to the load. 
. It is contemplated that each of the rectifier 
units 47, 49, 51 and 53, shall control a plurality 
of light sources of the same general characteris 
tics as, for example, the rectifier unit designated 
4 night control the admission of power to a 
number of Sources of red light in response to low 
frequencies; the rectifier unit 49 might control a 
number of Sources of green light, and the rectifier 

1977,997 
unit 51 a plurality of sources of blue light or light 
of any other color that harmonizes well with 
the colors controlled by the first mentioned rec 
tifier units, 

It is, of course, obvious that the number of 
filters, rectifiers, saturating reactors and con 
trolled rectifier units is substantially unlimited 
sand that all of the colors of the chromatic scale 
Could be utilized, if desired. The possibility of 
using additional control circuits is exemplified 
in the drawings by the dotted line figures and 
Connecting circuits. V. 
Under certain circumstances, it may be de 

Sirable to interpose a revolving mask 97 between 
the illuminated area, and a light source in order 
to cause the light projected therefrom to move. 
My invention, however, is not limited to the use 
of revolving discs or screens carrying patterns 
and also embraces the use of movable devices in 
cluding diffusing or distorting crystals whereby. 
the monotony of the light pattern is relieved. 
The revolving discs or masks may be so disposed 

in the system that their motion is synchronized 
with the tempo of the music or other sounds be 
ing reproduced. To that end I prefer to provide a 
tempo control device 99, such as an additional 
electric discharged device or pair of tubes in 
push-pull relation, the input circuits of which 
are supplied with control potentials from the 
low-pass filter 23 and the output circuits of which 
Supply energy to the motors, relays, or other 
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devices which actuate the masks 97 or the light 
diffusing elements. The manner in which the 
grid or electrostatically controlled arc or gaseous 
discharge rectifier devices may generally be util 
ized for control purposes will, hereinafter, be 
explained more in detail. y 

For a more complete understanding of my in 
proved system attention should next be directed 
to Figs. 2 and 3 of the drawings. 

Referring to Fig. 2, the output of the audio 
frequency amplifier 15, after passing through 
the master volume-control device 73, is impressed 
upon the input circuits of the electrical filters 23, 
25, 27 and 29, which input circuits, in a preferred 
commercial embodiment, are connected in series. 

inaSmuch as the SubSequent apparatus individ 
ual to each of the filters 23, 25, 27 and 29 is all 
of the same general type there is no necessity for 
repetitious description. It is to be clearly under 
stood, therefore, that the following explanation 
of the manner in which the output currents from 
the filter 23 are utilized is intended to apply to 
the filters 25, 27 and 29 as well. 
The output current from the filter 23 flows 

through the resistor element of the volume-con 
trol device 75, to which element the input termi 
nals of the rectifier 31 are connected by a con 

The output current from the rectifier 31 is uti 
lized to energize a direct current winding 105 of 
the Saturating reactor 39, the other windings 107 
and 109 of which are supplied, in parallel, with 
alterating current over a circuit 
Switching means 83. 
In the preferred embodiment of... my invention 

including the 

the Switching means is constituted by a plurality 
of patching cords 111, 113, 115 and 117; a plu 
rality of jacks 119, 121, 123 and 125, to which 
the output terminals of the alternating current 
windings of the reactors 39, 41, 43 and 45 are, 
respectively, connected and a plurality of jacks 
127, 129, 131 and 133. By means of the switch 
ing device any one of the reactors may be utilized 
to control any one of the rectifier units 47,49, 51 
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ductor 101 and a movable, contact device 103. 
3. 

4. 
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and 53 and the light sources energized thereby. 
Referring now to Fig. 3 of the drawings, and 

assuming that the cord 111 inter-connects the 
jacks 119 and 127, the windings 107 and 109 
are Supplied with alternating potentials from the 
Secondary winding of a transformer 135 the pri 
mary winding of which is energized from any 
convenient source 137. The source 137, through 
the medium of a step up transformer 139, also 
Supplies plate potentials to a plurality of rectifier 
devices, 141 and 143, comprised in the controlled 
rectifier unit 47. These devices may be of the 
Thyratron type or may be of any other suitable 
grid controlled gaseous discharge or electrostati 
cally controlled arc rectifier type. 
The controlled rectifiers 141 and 143 are dis 

posed in push-pull relation and have a common 
input circuit including the secondary winding of 
a transformer 145. One terminal of the primary 
Winding of the transformer 145 is connected to 
the mid-point of the secondary winding of the 
transformer 135 which supplies the windings of 
the Saturating reactor 39, the terminals of the 
last mentioned transformer being connected to 
the terminals of the windings of the Saturating 
reactor through a condenser 147 and a variable 
resistor 149, respectively. The other terminal of 
the primary winding of the transformer 145 asso 
ciated with the rectifiers is connected to the junc 
tion point between the last referred to resistor and 
the terminal of the reactor winding to which it 
connects. The primary winding, therefore, of the 
rectifier input transformer, constitutes the diag 
onal of a bridge circuit one arm of which includes 
the condenser and the winding of the Saturating 
reactor and the other arm of which includes the 
resistor. The resistor in question is of Such mag 
nitude as to balance the resistance of the reactor 
winding in the absence of saturation current 
derived from the rectifier 31. 
In the absence of direct current in the winding 

105 of the reactor 39, the plate potential of each 
of the rectifiers 141 and 143 is substantially 180 
out of phase with the alternating potential im 
pressed upon the grid thereof from the trans 
former 145. Under Such circumstances Sub 
stantially no current flows in the output cir 
cuit of the rectifier constituted by a con 
ductor 151 connected to the cathodes thereof 
and a return conductor 153 leading to a mid-tap 
on the secondary winding of the transformer 139 
which supplies plate potential for the rectifiers. 
The output circuit may be connected directly 

to the load, such as to a plurality of Sources of 
light, or to another saturating reactor 91 as 
shown in Fig. 1 which, in turn, controls, the 
potential applied to the light Sources. 

In the operation of my improved system, cur 
rent representing a single Sound frequency or a 
band of sound frequencies passed by the filter 
device is rectified and flows through the direct 
current winding of the saturating reactor. The 
direct current thus flowing is representative of the 
controlling sounds both in amplitude and in the , 
rate at which it fluctuates in amplitude. The re 
actance of the reactor varies inversely as the 
amount of direct current foWing from the rec 
tifier associated there with thus disturbing the 
balance between the resistor and the resistance of 
the reactor winding. Any disturbance in the 
balance results in a phase-shift between the grid 
potentials applied to the rectifiers and the plate 
potentials applied thereto, thus permitting the 
rectifiers to, successively, become conducting 

imatter from what source the said currents are 

3. 
earlier in the A. C. cycle to increase the average 
rectified output current therefrom. 
Any change in the output current from the rec 

tifiers is accompanied by a change in the in 
tensity of the light emitted from the light source 
aSSociated therewith, the rate of change of the 
intensity being a function of the tempo of the 
controlling Sounds and the extent to which the 
intensity changes being a function of the am 
plitude of the said sounds. 
Since there are no moving parts between the 

first audio frequency amplifier shown in Fig. 1 
of the drawings and the light source or load, 
there is little time-lag between the light in 
tensity changes and the variations in the con 
trolling Sounds. It lies, however, within the scope 
of my invention to cause a pre-determined time 
lag, if desirable, between sounds and the light 
changes accompanying them and this delay may 
be provided for by the introduction of Suitable 
electrical time-delay networks at any suitable 
point such as at 72, in Fig. 7, in connection with 
the audio frequency amplifier 15. 
When extremely rapid variations and fluctua 

tions of light are desired still another type of ex 
Citation for the controlled rectifiers may be emi 
ployed Without departing from the spirit of my 
invention. In such case I find it expedient to 
Omit the input rectifiers and the saturating reac 
tors and, instead, to lead the audio frequency 
Currets themselves, as delivered by the filter 23, 
Or after appropriate amplification, directly to 
the grids of the controlled rectifiers over a net 
Work Substantially the same as that shown, in 
Fig. 3, as interposed between the reactors and the 
Said controlled rectifiers. The modified network 
includes the transformer 145 and the trans 
former 135, the latter transformer serving 
to introduce grid voltages out of phase with the 
anode voltages whereby the “no sound' condi- 115 
tion is represented by zero illumination. The 
conductor 101 and the variable contact device 103 
are connected, respectively, to the secondary 
winding of the transformer 135 in lieu of the 
connection thereto of the windings 107 and 109 120 
Of the reactor 39. The condenser 14 nay or 
may not be omitted. 

It is, of course, obvious that Switching means 
may be provided whereby a shunting circuit may 
be established, at will, around the rectifier 31 and 125 
the reactor 39. It is also feasible, in the event 
that the output from the filter. 23 has insufficient 
amplitude to directly control the unit 47, for 
example, to provide a step-up transformer that is 
automatically connected in circuit through actu 
ation of the said Switching means. 
Although primarily intended for the control of 

illumination in response to sound, my invention 
is not limited thereto. It is applicable to the con 
trol of moving mechanical devices, the flow of 35 
liquids, as in fountains or the like, Such as the 
fountain indicated at 68 in Fig. 1 in connection 
With the distributing conductors 63, 65 and 67, 
or to the control of any other instrumentalities in 
synchronism with fluctuating electric currents no 
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My improved system marks an important ad 
vance in the art in that it provides means where 
by substantially unlimited power may be con 
trolled in synchronism with minute electric cur 
rents. In other words, the output from the sound 
source, whether a radio receiver, a phonograph 
record, or the like, although Only a few Inicro 
Watts is sufficient, in my improved system, for 
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4. 
the control of many thousands or even millions 
of watts, should the necessity therefor arise, the 
system being limited only by the current-han 
dling capabilities of the rectifiers used for Con 
trol purposes. 
My improved system is also advantageous by 

reason of the flexibility afforded by the Switch 
ing device 83, between the saturating reactors and 
the controlled rectifier, units 47, 49, 51 and 53, 
that permits the operator to exercise his in 
dividual judgment as to which colors should, auto 
matically, be thrown upon the illuminated area 
in response to certain sound frequencies. Once 
the switching is set up, however, the equipment is 
entirely automatic requiring no further attention. 
Although I have illustrated and described a 

specific embodiment of my invention, other modi 
fications thereof will be apparent to those skilled 
in the art to which it pertains. My invention, 
therefore, is not to be restricted except insofar 
as is necessitated by the prior art and by the 
spirit of the appended claims. 
I claim as my invention: 
1. In a system for synchronizing light and 

sound effects, a source of fluctuating electric 
signal currents at audio frequencies, rectifying 
means for deriving corresponding unidirectional 
control currents therefrom, à light Source, and 
means responsive to Said unidirectional currents 
for variably controlling the energization of said 
light Source. «? 

2. The combination as Specified in claim 1 
further characterized in that the last mentioned 
means includes an electric discharge device of 
the Thyratron type. 

3. The combination as specified in claim 1 fur 
ther characterized in that the last mentioned 
means includes a plurality of electric discharge 
devices, of the Thyratron type, disposed in push 
pull relation. 

4. The combination as specified in claim 1 
further characterized in that an electrical filter 
is interposed between the source of fluctuating 
electric currents and the rectifying means. 

5. In combination, a source of fluctuating elec 
tric current, means for separating said current 
into a plurality of components at differing fre 
quencies, means for rectifying said components, 
a plurality of light-sources having differing char 
acteristics and means responsive to said rectified 
currents for selectively energizing said light 
SOULTCeS. 

6. The combination as set forth in claim 5 
further characterized in that the direct-current 
responsive means include a plurality of electric 
discharge devices of the Thyratron type. 

7. The combination as set forth in claim 5 
further characterized by the inclusion of switch 
ing means permitting the inter-relation of the 
respective light-sources and the direct, current 
responsive means to be changed at will, whereby 
the characteristics of the light-response to cur 
rents of predetermined frequencies may be al 
tered. 

8. In combination, a source of fluctuating elec 
tric current, means for rectifying said current to 
provide direct current, a light-source, means re 
sponsive to said direct current for controlling 
the energization of Said light source and means 
for modifying the light from said light source 
before it is utilized for illuminating purposes. 

9. The combination as set forth in claim 8 
wherein said last mentioned means includes a 
movable element having varying light-transmis 
ision characteristics. 

ted by the source. 
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10. The combination as set forth in claim 8 

further characterized in that means are provided 
for automatically controlling the light-modify 
ing means in response to the Output currents from 
Said rectifying means. 

11. In combination, means providing fluctu 
ating electric currents representing sounds, 
means responsive to said fluctuating currents for 
reproducing said Sounds, a light Source, rectify 
ing means for deriving uni-directional control 
Currents from Said fluctuating currents, and 
means responsive to changes in the amplitude of 
said control currents for variably controlling the 
energization of Said Source whereby the light 
emitted by Said source and the reproduced Sounds 
are Synchronized one with the other and are si 
multaneously responsive to the fluctuating elec 
tric currents. 

12. In combination, means providing fluctuat 
ing electric currents representing Sounds, means 
responsive to said fluctuating currents for re 
producing said Sounds, a light Source, means re 
Sponsive to changes in the amplitude of Said 
fluctuating currents for controlling the energiz 
ation of said source, a time delay network inter 
posed in circuit between the light source and the 
sound reproducing means, whereby the repro 
duced sounds and the light emitted by said source 
are varied in accordance with said fluctuating 
CurrentS and in a predetermined time relation 
one with respect to the other. 

13. In combination, means providing fluctu 
ating electric currents representing sounds, means 
responsive to said fluctuating currents for re 
producing Said Sounds, a light source, means 
responsive to said fluctuating currents for con 
trolling the energization of said source, and 
means for modifying the effect of the light emit 
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14. In combination, means providing fluctuat 
ing electric currents representing sounds, means 
responsive to said fluctuating currents for repro 
ducing said sounds, a light source, means respon 
sive to said fluctuating currents for controlling 
the energization of said source, said last named 120 
means including a grid controlled gaseous dis 
charge rectifier, an alternating current supply 
circuit to which said rectifier is connected, an 

115 

Output circuit for said rectifier connected with 
Said light source to control the same, and a con- 125 
trol circuit for said rectifier connected with said 
source of fluctuating currents and with said al 
ternating current supply circuit. 

15. In a control system of the character de 
scribed, the combination of a light Source, a Sound 130 
producing means, means for operating Said Sound 
producing device and said light Source simulta 
neously therewith, to produce a variable illumina 
tion corresponding to the amplitude of Sounds 
produced by said device, in a predetermined 135 
synchronized relation thereto, said means includ 
ing an amplifier for fluctuating currents repre 
senting sounds, circuit connections therewith for 
supplying amplified currents to the Sound pro 
ducing device, a gaseous discharge rectifier for i40 
supplying controlling current to said light Source, 
a control circuit for said rectifier arranged to re 
ceive said amplified electric currents whereby said 
controlling currents from the rectifier is caused 
to vary in response to fluctuations of said elec-145 
tric currents, and means in said control circuit for 
modifying said fluctuating currents whereby said 
controlling current corresponds in amplitude 
thereto. 

16. In a control system of the character de-180 
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scribed, means for amplifying fluctuating electric 
currents representing sounds, a Sound producing 
device responsive to said amplified currents, a 
light source responsive to said amplified currents 

5 to cause a variable illumination and means for 
modifying the illumination created by said light 
Source. 

17. In a control system of the character de 
scribed, means providing a plurality of fluctuating 
electric currents representing sounds, an ampli 
fier for increasing the amplitude of such currents, 
Switching means for connecting said amplifier 
with each of said first named means, a sound pro 
ducing device arranged to be energized in response 
to said currents to reproduce said sounds, band 
pass filter means for Separating said electric cur 
rents into Sound groups, a plurality of light sources 
having various color characteristics, electrical cir 
cuits for connecting said light sources with said 
band-pass filter means, said electrical circuits in 
cluding switching means whereby certain of the 
light sources may be connected with certain of 
said filter means thereby to be controlled by cer 
tain of Said separated electric currents, and con 
trol means for modifying said fluctuating electric 
currents to control the illumination of said light 
Sources in response to changes in the amplitude of 
the Sounds which said fluctuating currents repre 
sent. 

18. In an electrical control system, the combi 
nation of means for producing Sound and light 
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variations from fluctuating electric currents rep 
resenting sounds, said means including an elec 
trically controllable light source, an electrically 
controllable sound producing device, a control 
circuit for said light source, a gaseous discharge 
relay in Said circuit, a control circuit for Said re 
lay, means for supplying said fluctuating electric 
currents to said, last named control circuit and 
means in said last named circuit for modifying 
Said currents whereby the illumination produced 
by light source corresponds to the amplitude of 
the fluctuating currents. 

19. In an electrical control system, the com 
bination of means providing fluctuating electric 
currents representing sounds, electric discharge 
amplifiers for said currents, a pluirality of loud 
speaker devices connected with and energized 
from at least one of said amplifiers, a plurality 
of band-pass electrical filters for separating the 
electric currents into groups corresponding to 
groups of Sound frequencies, a plurality of light 
sources having electrical control circuits, a gase 
ous discharge relay connected with each of said 
control circuits, a control circuit for each of said 
relays, a reactance device in each of said control 
circuits, and means for selectively applying con 
trolling currents to said control circuits through 
said reactance devices from said band-pass filter 

go means. 

35 

35 

5 
20. In an electrical control system, a saturat 

ing reactor, means for supplying rectified signal 
currents to said reactor, an alternating current 
bridge circuit connected with said reactor and 
including a series condenser, a variable series in 
pedance device and a reactance winding arranged 
to receive alternating current potentials, full 
wave grid control rectifier means having an in 
put circuit, an output circuit, and a control cir 
cuit, and means providing a connection between 
said control circuit and electrically spaced points 
on said bridge circuit including a tap point On 
the reactance winding and with said variable in 
pedance device. 

21. In combination, means providing fluctuat 
ing electric currents at audio frequencies, rectify 
ing means for deriving corresponding uni-direc 
tional control currents therefrom, a fountain, 
and means responsive to said uni-directional cur 
rents for variably controlling the operation of 
said fountain. 

22. In combination, means providing fluctuat 
ing electric currents at audio frequencies, rectify 
ing means for deriving corresponding uni-direc 
tional control currents therefrom, current re- 100 
Sponsive indicating means, and means responsive 
to said uni-directional currents for variably con 
trolling the operation of Said indicating means. 

23. An electric control system comprising in 
combination, an electrically controllable indi- 105 
cating means, electrically controllable sound pro 
ducing means, a control circuit for said indicating 
means, an electroStatically controlled arc recti 
fier device in said circuit, a control circuit for 
Said rectifier device, means for supplying fluctu- 110 
ating electric currents representing sounds to 
Said last named control circuit and to said sound 
producing means, and means for modifying said 
currents whereby the indications produced by 
said indicating means correspond to the ampli- 115 
tude of the fluctuating currents. 

24. In a System for reproducing sounds and 
other physical indications from fluctuating elec 
tric currents representing sounds, the combina 
tion of a Sound producing device, means for 120 
Supplying thereto fluctuating electric currents 
corresponding to Sounds, a rectifier, filter means, 
means for Supplying fluctuating electric currents 
corresponding to Sounds to said sound producing 
device and through said filter to said rectifier, 125 
an electrostatically controlled arc rectifier device 
having a control circuit and an output circuit, 
means for deriving controlling currents from said 
first named rectifier and applying said currents 
to Said control circuit, and current responsive go 
indicating means connected with said output cir 
cuit for simultaneous operation in synchronism 
With sounds from said sound producing device. 
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